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Abstract
Objective-To determine if behavioural
factors, other than sexual, differ between
women with cervical human papillo-
mavirus infection (CHPI) and those with
genital warts (GW).
Design-A structured, personal in-depth
interview which included details on sex-
ual behaviour, hygiene, gynaecological
complaints, and demographical charac-
teristics and a gynaecological examina-
tion which included vaginal culture and
human papillomavirus (HPV) typing
with Southern blot.
Subjects-Women (n = 972) who had
attended two family planning clinics and
one youth clinic for contraceptive advice.
Results-Out of this female population 66
(6.8%) were found to have CHPI, 39
(4.0%) had genital warts (GW), and 30
(341%) women reported genital warts
within the last two years. The women
with CHPI had had significantly less edu-
cation, were more often immigrants, had
a vaginal flora change more frequently
and were more often smokers than the
women with GW. The women with GW
reported lower abdominal pain signifi-
cantly more often, had a leucocyte domi-
nance in the vaginal secretion more often
and favoured bathing in a bathtub more
than the women with CHPI. After adjust-
ment for sexual behavioural factors the
significant difference between the two
groups for bathing in a bathtub and lower
abdominal pain remained.
Conclusion-Although both conditions
are caused by HPV, there are behavioural
differences between women with CHPI
and women with CA.

(Genitourin Med 1995;71:88-91)
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Introduction
Some 70 types of human papillomavirus
(HPV) have been identified. Of approximately
25 types affecting the cervical mucosa,' types
16, 18, 31, 33 and 35 are the most frequent;
all of these have high oncogenic potential.' 2
Latent HPV infections can be detected by
DNA hybridisation. Subclinical infections
may be seen as flat condylomas on colpo-
scopic examination. One clinical manifesta-
tion of genital HPV infection is benign genital
warts (GW), condyloma acuminata. GW are

almost exclusively caused by HPV 6 and 11;
both types have low oncogenic potential.
An association between GW and cervical

dyskaryosis, as well as the role of HPV in cer-
vical cancer in situ and in invasive cancer, has
been demonstrated.23

Although caused by the same virus, the two
conditions are different entities. It is not
known whether CHPI and GW affects the
same group ofwomen, or if they affect women
with similar behavioural characteristics other
than sexual risk behaviour.

This study compares some behavioural fac-
tors, such as hygiene and smoking, in women
with a cervical HPV infection and in women
with genital warts, who attended two family
planning clinics and one youth clinic for con-
traceptive advice. The study also compares
genital symptoms and signs and vaginal flora
in women with GW and in women with
CHPI.

Material and methods
Between November 1989 and January 1991
1011 women were recruited to the study at
the family planning clinic and youth clinic at
Eskilstuna Hospital and at the family planning
clinic at Danderyds Hospital, Stockholm.
Eskilstuna is a medium-sized town outside
Stockholm, with a population of approxi-
mately one million.
A selected number of midwives were spe-

cially trained for the particular tasks involved
in the study. Women, with certain, predeter-
mined positions on the out-patients list, were
asked by the midwife if she agreed to enter the
study. The midwives were not involved in the
time-booking, so the identity of the women
was unknown to the midwives. Patients were
added to the out-patient list consecutively
when the patient booked a time, so as to avoid
selection bias.
One thousand and eleven (93.9%) out of

1077 who were asked, agreed to participate.
HPV-typing was performed on 972 (96. 1%)
of the women.
The midwives conducted the approxi-

mately one to one and a half hour long struc-
tured personal interviews. Before the
interview a short questionnaire was handed
out as a self-administered form for questions
of non-controversial nature, which the woman
completed after the interview. The midwives
also collected samples for laboratory testing.
Anonymity was guaranteed, to ensure as

honest answers as possible. No details that
could identify the woman were neither
included in the patient record form, nor in
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computerised data. Only the authors had
access to the patients' codes.
The interview included 296 questions.

Details about genital symptoms, social and
demographic characteristics, smoking and
alcohol use and drug abuse, genital hygienic
practice and some questions concerning the
male partners, were included.

Before vaginal specimens were collected, a
careful gynaecological examination was made,
noting the character of the vaginal secretion,
bleedings, fissures, ulcerations and vesicles,
appearance of the genital mucosal surface,
possible ectopies and warts (before and after
application of acetic acid). Vaginal cultures
were made for Candida spp., Lactobacilli spp.
and anaerobic and facultative anaerobic bac-
teria.
Wet smear microscopy from the lateral and

posterior vaginal fornix was used for analysis
of vaginal epithelial cell/leucocyte ratio, tri-
chomonades, bacteria with mobiluncus mor-
photype and clue cells. Bacterial vaginosis
(BV) was defined as three criteria out of; grey
homogenous discharge, clue cells, a vaginal
pH > 4*7 and a positive amine test.4

For detection and typing of HPV-DNA,
cell samples were collected from the ecto-
cervix by means of a brush device (Cytobrush,
Medscand, Malmo, Sweden) and washed off
with 1 ml aqueous lytic buffer (OncorR Inc.,
Gaithersburg, MD, USA) in a 2 ml microfuge
tube.5 The tubes were mailed to the labora-
tory at ambient temperature and stored at 4°C
until analysed. HPV-typing was made by
Southern blot. Sodium dodecyl sulphate was
added to the specimens whereafter they were
digested with proteinase K, incubated at 50°C
for 15 minutes. Residual peptides were salted
out by adding a "protein precipitating agent"
(OncorR) retaining the supernatant after vor-

texing and centrifugation. The DNA was then
precipitated from this supernatant with 3 vol-
umes of ethanol at room temperature. After
careful washings twice with ethanol, with
resultant DNA pellets, the preparations were
dissolved overnight at 52°C, using Tris-
EDTA buffer. After digestion with two
restriction enzymes (Bam Hi and Pst 1) and
electrophoresis in 1% agarose gel the sepa-
rated DNA fragments were first depyrinated
with hydrochloric acid, denatured with
sodium hydroxide whereafter the blotting on
to a nylon membrane was obtained with lim-
ited vacuum using the Probe Tech elec-
trophoresis and transfer equipment (OncorR).
The hybridisation was then performed using a
mixture of subgenomic probes selected to
label only one band of a defined size for each of
the HPV types studied (Oncor Human
Papillomavirus Typing SystemR). Cases where
a distinct band was obtained, however unre-

lated to any of the standards, were designated
as unknown types.
The material was computerised and

analysed with JMP statistical program.6 Initial
significance tests were done with chi square
for nominal variables (Pearson and likelihood
ratio) and t test for continuous variables. In
order to assess the simultaneous effect of

more than one variable, multi-way frequency
tables were analysed by means of logistic
regression (analysis of log likelihood), so as to
identify and check for possible confounding.

Results
There were 66 women (6.8%) with CHPI.
HPV type 6 was found in four women, HPV
11 in four, HPV 16 in 25, HPV 18 in 10,
HPV 31 in 14, HPV 33 in 5, HPV 35 in five,
while in eight women nontypable isolates were
found. Nine women were infected by more
than one HPV-type. Three of these were con-
comitant HPV type 16 and 31 infections,
while the remaining six infections with more
than one HPV-type were combinations of dif-
ferent types.

Thirty-nine (4.0%) women had current
GW. Another 30 women (3-1 %) reported
treatment of GW within the last two years.
Those 69 women were used as GW cases in
the analyses of behavioural factors. For cur-
rent symptoms and findings, only current GW
was compared with CHPI.

Three out of the 66 females (4.6%) with
CHPI also had current GW ("double infec-
tion" in the following). The difference was
nonsignificant (p = 0.82), as compared to the
frequency of GW in remaining study popula-
tion. After exclusion of the three cases with
double infections, the CHPI group consisted
of 63 and the GW group with current disease
of 36 females. Mean age for the CHPI cases
was 24.5 years, and for the GW cases 26.8
years (p = 0. 10). All comparisons between the
two groups are in the following adjusted for
the age difference.

After exclusion of seven women with dou-
ble infections in the CHPI group and in those
with current GW, or with GW within the last
two years, these two groups consisted of 59
and 62 women, respectively.
The mean age in these latter two groups

was similar (24.8 years vs. 25-6 years, p =
0.49).
The women with CHPI had less often edu-

cation above primary school (p = 0 05), were
more often immigrants of the first or second
generation (p = 0.02) and were more fre-
quently smokers (p = 0.04) than the females
with GW (table 1). When age, education and
smoking were evaluated in multifactorial
analyses, where adjustment was made for age,
age at first intercourse and the number of life-
time sexual partners, the differences between
the two groups were no longer significant.

Table 1 Some characteristics in women with cervical
human papillomavirus infection (CHPI) and among
women with previous or current genital warts (GW9

CHPI (%) GW (%)
n=59 n=62 p*

Steady partner 39 (66-1) 21 (66-1) 0.99
Smoker 31 (52.5) 21 (33.9) 0.04
Regulardrinkerofalcohol 42 (71-2) 38 (61-3) 0-25
Higher education than

Elementary school 35 (59.3) 47 (75.8) 0.05
Immigrant 15 (25.4) 6 (9.7) 0.02
Bathing in bathtub 34 (57.6) 50 (80.7) 0.006

*All p values adjusted for age.
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Table 2 Genital symptoms and signs in women with
cervical human papillomavirus infection (CHPI) and
women with current genital warts (GW)

CHPI (%) GW(%)
n = 63 n = 36 p*

Lower abdominal pain 27 (42.9) 22 (61-1) 0.05
Dysmennorhea 27 (42.9) 22 (61-1) 0.09
Dysuria 7(11.1) 7(19-4) 009
Fishy vaginal odour 9 (14-3) 0 0-86
Fissures, genital mucosa 6 (9.5) 0 0-89
Abnormal vaginal discharge 25 (45.5) 14 (46 7) 0-88
Bacterial vaginosis 13 (22.0) 5 (14.3) 0 33

*All p values adjusted for age.

Table 3 Wet smear in women with cervical human
papillomavirus infection (CHPI) and in women with
current genital warts (GW)

CHPI (%) GW(%)*
n=63 n=36 p

Leukocytes >
vaginal epithelial cells 12 (20 3) 14 (40.0) 0-06
Clue cells 20 (31.8) 6 (16-7) 0-13
Amine test, positive 21 (33 9) 8 (22.9) 0-18
Vaginal pH > 4-7 21 (33.9) 11 (32.4) 0-89

*All p values adjusted for age.

The females with GW favoured bathing in a
bathtub more than those with CHPI. The lat-
ter correlation was significant (p = 001) also
after adjustments as described above.
The only significant difference between the

CHPI and the GW groups regarding current
symptoms and signs was an increased fre-
quency of lower abdominal pain in women
with GW (p = 0 05) (table 2). The significant
difference between the two groups remained
(p = 004) after adjustment for sexual factors,
as mentioned above. For dysmennorhoea, a
significant difference diminished when adjust-
ment for age was made. Reports of a fishy
vaginal odour and fissures (table 3) were in
the crude analyses found significantly more
common among the women with CHPI than
the GW cases, but the significance was lost
after age-adjustment.

Analysis of vaginal wet smear (table 3)
showed that leucocyte, as compared with
vaginal epithelial cell, predominance was
twice as frequent in the GW as in the CHPI
group. After age-adjustment, the difference
was only of borderline significance (p = 0.06).

Three of four criteria for bacterial vaginosis
(BV), namely a positive amine test, pH > 4.7
and clue cells, were numerically more often
found among the CHPI cases, as compared
with the GW cases, but the differences did not
reach statistical significance.

Discussion
Our study showed that women with CHPI
and with GW differed with regard to a num-
ber of epidemiological variables and some

gynaecological findings, but that most of these
differences were secondary to sexual behav-
ioural factors.

Another finding was that there was no cor-
relation between the females with CHPI and
GW as compared with the frequency of
GW in the whole population of 972 women

studied.

Of gynaecological symptoms, lower
abdominal pain occurred more frequently in
the women with CA than in those with CHPI.
The same association, although not reaching
significance, was found for dysmennorhoea.
In the personal interview, abdominal and
menstrual problems were in separate sections
and these two groups of women were not the
same, but were significantly associated with
each other. As the warts were generally
located in the vulvar and perianal area there is
no obvious explanation for this finding.

Both a history of a fishy odour of the vaginal
secretion, associated with BV,7 and fissures,
associated with HPV vulvovaginitis,8 were sig-
nificantly correlated to the women in the
CHPI group, as compared with the women in
the GW group, in the crude analyses, but
these significant differences were lost when
adjusted for age. As these variables were sig-
nificantly correlated to CHPI, as compared
with the remaining study population (unpub-
lished observations), there might be a differ-
ence also between the women with GW and
those with CHPI. BV has in different studies
both been correlated and inversely correlated
to genital HPV infection.9

Almost half of all cases of CHPI and GW
had an abnormal vaginal discharge, as evident
on the clinical examination. This discharge
was microscopically purulent in twice as many
cases of GW, as compared with those with
CHPI. We will in a further study report on
the microbiological findings of vaginal cul-
tures in the two compared groups.
Among previously established markers or

risk factors for STDs, smoking,'0 but not alco-
hol use" was significantly more frequent
among the women with CHPI, than in those
with GW. The smoking habits of the women
with GW were equal to that of the study pop-
ulation of 972 women, while more than 50
per cent of the females in the CHPI group
were smokers. There might be a pathogenic
role for smoking in cervical HPV infections. 12 13
Previous studies on smoking habits in women
with CHPI"4 and GW'5 16 have not given con-
clusive results. In STD populations, a higher
smoking frequency have been reported than in
comparison groups.'7 Thus, any study which
is aimed to explore the role of risk factors and
risk markers for STDs that does not adjust for
sexual and other risk factors must be consid-
ered inconclusive.

Socioeconomic status (SES) is no longer a
risk factor for cervical neoplasia in Sweden.10
In the women with CHPI and with GW we
analysed variables such as full-time employ-
ment, prolonged sick-leave, and unemploy-
ment, but no differences, except for
education,9 between the two types of HPV
infections studied were found. Thus, educa-
tion seems to have replaced SES as predictor
of sexual risk behaviour in Sweden.
Of genital hygienic measures studied, regu-

lar bathing in a bathtub differed between the
women with GW and the CHPI cases, being
favoured by the females with GW. Our find-
ing of bathing as a risk factor, independent of
sexual risk behaviour, indicates that fomites
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cannot be excluded in non-sexual transmis-
sion of HPV. GW in adolescents, who did not
admit intercourse, has been reported,2 but
HPV could have been transmitted through
digital and oral sex. There is yet no proved
non-sexual transmission of GW in adults.'8
CHPI was relatively more common in first

and second generation of immigrants,
whereas GW was more common among
Swedish natives. Although the difference was
non-significant after adjustment for sexual
factors one cannot exclude regional differ-
ences in the occurrence of different HPV
types.'9 20 In our study population, CHPI
occurred more frequent among females
reporting casual sex on foreign journeys, inde-
pendent of other risk behaviours (unpublished
observations).
Our study showed that women with CHPI

and women with BV differ on a number of
behavioural characteristics and clinical find-
ings. Despite adjustment for possible con-
founding factors, bathing in bathtub and
lower abdominal pain differed significantly
between cases and controls. Other differ-
ences, but not of conventional significance in
multifactorial analyses were smoking, immi-
grant status and vaginal flora change.
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